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Abstract 
As market dynamics and complexity increase, the selection of IT projects, which are important to align enterprise 
operations and strategy, face challenges from cost-benefit related conception, to criteria for project definition. This research 
has the objective to present a case study for the process of adoption of a multi-criteria method through AHP – Analytic 
Hierarchy Process by a large Brazilian multinational company in the oil & gas segment. The authors prepared a descriptive 
qualitative research based on survey data from semi-structured interviews with key company professionals involved 
throughout the implementation process. The results obtained indicated that the company, based on a medium to long term 
strategic plan passed by the realignment in the criteria of the decision-making model, through the enhancement of demand 
and project portfolio prioritization under IT. The study also aims to explore from company´s senior management 
expectations up to the details on the challenges encountered during implementation and use of the method chosen by the 
corporation. 
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1. Introduction 
      The decision-making process is complex and both can generate positive results while leading a company, 
or make a significant damage to an organization. This process of analysis and judgment occurs in business on a 
day-to-day basis, and is an important component of managerial work on various hierarchical levels in the 
corporate environment [1], [10], [18].  
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One method that has been used by companies to assist in this decision-making process is the Hierarchical 
Process Review or Analytic Hierarchy Process (AHP), a multi-criteria method of classification hierarchies, 
created in the 70's [15], [16]. 
     Specifically in the process of the implementation of information systems, not always the technology 
projects adequately meet the expectations of investors.   
    Therefore, the implementation of a structured process and a decision analysis tool contributes to the 
alignment between IT areas (Information Technology) and business, assisting in negotiations which result in 
the selection and prioritization of IT projects of greater relevance and can significantly contribute to the 
improvement of the following issues [18]: Maximizing the portfolio value of IT projects; Strategic alignment of 
projects with business objectives; Compatibility of the availability of existing resources with the demand for 
the implementation of projects prioritized by the portfolio.  
    With the increasing complexity and dynamics of the markets, the selection of IT projects that are 
important for aligning the operations of companies with their strategies faces challenges from its conception in 
relation to cost, benefit the criteria for the definition of projects [12].   
    The objective of this study is to investigate the application of AHP in IT project selection process in a 
large company in the oil and gas sector and to see its influence on the decision-making process. 
2 Literature Review 
2.1 The Decision Process  
    Decision-making is a process that is part of our human nature. Since the beginning cave men made 
decision to guarantee their survival in the stone age, followed by the sages of antiquity and the military or 
civilian leaders. Within the same organization decision-making varies over time [13] and increasingly becomes 
important to its understanding. 
2.2 The AHP Process 
    The Analytic Hierarchy Process (AHP) was developed in the 70s by researcher Thomas Saaty, and 
incorporates analysis of quantitative and qualitative criteria [16].  There is a wide range of research on the tool 
AHP [7] and its amount has increased in the last decade in Brazil [5], giving more importance to the application 
of the AHP study in specific areas as well as in Brazilian cultural context.   
The method is defined based on three principles [19]:  (1) Building hierarchies: a complex problem usually 
requires the structuring of the criteria into a hierarchy, being a natural procedure of human reasoning. The AHP 
allows the structuring of the criteria, and the structure in the most used tree, where the criterion of highest level 
is broken down to more detailed levels.  (2) Establishing priorities: these priorities are set from pair 
comparisons aware of the elements in the light of certain criteria.  (3) Logical consistency: the method allows, 
through the indices proposition, assess the consistency of priority setting, it is able to verify the consistency of 
judgments.   
In Brazil, the Analytic Hierarchy Process has been used as a decision-making tool in various organizations. 
Its efficacy has been demonstrated by studies [11], [14] for making complex decisions. 
Several studies have demonstrated the use of AHP in selecting projects in companies or experimental 
environments [8]. The implementation of portfolio management is a necessary activity for the survival of the 
company [4].  The AHP when used in project selection also allows for a greater understanding of decision 
makers about the process, about the decision criteria and on the preferences of each [2], allows decision makers 
qualify the alternatives, simulate the results and justify their choices, besides the use of specific software for 
mathematical calculations and check the consistency of responses [4]. 
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3 Methodology 
The study was conducted through semi-structured interviews with the key people involved in the whole 
process, whose objective was to evaluate the impact of the AHP before, during and after its implementation on 
the organization.  
Since the goal of the study is to investigate how the AHP decision analysis tool can be applied in the 
organization, the research method used was the single case study, which focuses on understanding the 
dynamics present in a single context [6]. This study can be classified as a case study [9], considering both the 
procedures used and its exploratory nature. The study has exploratory nature because the variables and the 
factors that influence the use of the tool are not fully understood [20]. Information sources are predominantly 
obtained in the field, and the data collected is qualitative. To achieve the goal of research we integrated the 
information sources from the literature on decision analysis and AHP tool.  We used the following selection 
criteria for the case:  Large company; Company uses the AHP tool for complex decisions; Impact of size 
decisions for the corporation and availability of information on decision-making processes under study.    
Thus, the study demonstrates the case of using the AHP in a large oil and gas company for prioritizing 
projects in the IT field. 
For the development of the case study, semi-structured interviews with key people were planned for data 
collection. The interviews were conducted in June 2014, with three executives in different roles and positions 
in the hierarchy, which actively participated in the implementation of the AHP process in the company. Two of 
them now occupy a prominent position in the company and the third today acts as an outside consultant.  
The interviews were recorded and later compiled. The company provided the current flow of decision-
making that has been adapted to preserve its identity. Thus, it is possible that the respondents had direct and 
significant activity in the AHP, which increases the validity of the study [21].  The semi-structured interviews 
were based on a script developed by the authors and submitted as pre test, researchers and professional experts.  
The study addresses the issues concerning the implementation of the AHP methodology in the organization, 
the context for the implementation and the results of the implementation process. Figures 1, 2 and 3 present a 
summary form of the model adopted [3]. 
 
 
Fig. 1 - Survey Methodology - Background Variables 
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Fig. 2 - Research Methodology - Decision-Making Process 
 
 
Fig. 3 - Research Methodology - Results 
4. Case Study 
The study was conducted in a large company in the oil and gas sector that is present in several regions of the 
country and other countries, through subsidiaries or shareholdings. Its presence comes in the form of sales 
offices, operating units, refine and units of technological research centers. Innovation and application of 
technology are crucial for its medium and long term strategy. 
4.1 Implementation History of Decision-Making 
The department under analysis is the second largest consumer of financial management resources in the 
company. Before 2005 there was no formal process for managing and prioritizing IT Portfolio. There were two 
managers dealing with IT, one for the standard integrated system and the other for legacy systems department.   
In order to improve the management model of IT investments at the end of 2004 directors from the corporate 
area developed an action plan for a better alignment of projects with the strategic objectives of the segment. 
There was IBM support in two contracts, one in 2005 to design process implementation and its effects and the 
other from 2006 to 2008 to assist in the implementation of the previous contract, as the staff of the department 
was very small. In 2008, PricewaterhouseCoopers (PwC) was hired to assess the maturity level of the IT 
portfolio management process. The evaluation compared the results obtained with best practices and resulted in 
a final report with suggestions of the process improvement.   
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After the report was issued, the two departments were unified. The prioritization of 6 internal areas demands, 
for the care of inter-departmental issues, competitors of financial resources, has become complex by the lack of 
comparative figures and highlighted the need to adopt criteria that would enable a consistent and balanced 
prioritization. The unification changed the scale of the problem, and also as a result of the alternative report, in 
2009 an expert consultant for the implementation of AHP methodology was hired.   
The implementation included 3 phases, since Design until Maturity Level Diagnostic. The implementation 
lasted from 2005 to 2009, and was structured with a team of 8 professionals. 
x Phase 1 - Design and Implementation 
During the period from 2005 to 2008 the area was supported by the IBM company, which provided 
alignment of projects with strategic objectives, reviewed the processes, identified and prioritized IT projects.  
The first significant positive results were availability of a portfolio of structured and centralized projects, 
balance between the various business areas; increased visibility of the projects for 2006-2007, relating to 
resources and costs [17].  
For the development of this phase, a team of six external and internal consultants was allocated, exclusively 
dedicated to the project, for a period of 10 months. 
x Phase 2 – Operation 
After Phase 1 the next step was to perform the mobilization of teams, resources and detailed planning. The 
changes had a positive effect on the perception of the representatives of various segments of the business in 
relation to the new management model. A survey carried out in late 2007 with these representatives indicated 
that 85% of respondents were satisfied with the changes implemented in the new model, however there were no 
significant improvements in the strategic alignment of activities and assessment of the benefits of candidate 
projects to portfolio [17].   
The new measurements showed that it was only possible to carry out 80% of the physical and financial 
progress of goals that had been established and reviewed.   
Given these results, senior management demanded a review and revision of the management model, based 
on market practices. 
x Phase 3 – Maturity Level Diagnostic Review and Decision-Making Model 
     Maturity Level Diagnostic   
Due to the importance and complexity of the context and given an awareness level of the managers, it was 
decided that the teams should be reinforced with specialized external consultants. The consultants after 
performing the diagnosis of maturity, recommended improvements focusing on [17] adjustments to the 
organizational structure of portfolio management areas and IT; implementation of process improvements; 
training of the implementation teams in methodologies, processes and technologies. 
      Review of the Decision-Making Model and adoption of AHP  
Depending on the level of complexity and impact on the results, the revision of Decision-Making Model 
prioritization of projects and IT portfolio was treated in a specific project, just after the diagnosis of Maturity 
Level. The maturity study of decision-making in early 2008, with the contracted consulting company 
(PricewaterhouseCoopers) identified that the AHP was one of the methodologies that could be used to meet the 
new strategic drivers, because it is multi-criteria model for involving environment multiple decision-makers 
[17]. 
The scope of the action plan, for reasons of complexity, was restricted to the main activities of the portfolio 
management process [17]:  a) Identification of IT needs; b) Classification of projects; c) Selection of projects; d) 
Prioritization and approval of projects; e) Monitoring and control.   
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In addition, to accelerate the development of the work, researched in other segments of the company, 
recognized by maturity in the organization and implementation of decision-making, the use of methodologies 
and tools based on multi-criteria models for an environment involving multiple decision makers. The projects 
were classified into the following categories according to Table 1 [17]: 
 
Table 1. Categories for Project Classification 
 
Categories Description 
Innovation 
 
Innovative technology projects or low-dispersive projects that may be 
for success in the future 
Growth 
Productivity 
 
Projects that will provide strategic advantages for business 
Projects that are critical to success and aim to increase busines
efficiency 
Continuity 
 
Project existing improvements and maintenance on systems: adaptive, 
and evolutionary planned with 3 months duration 
 
It was identified that one of the segments was getting good results in prioritizing strategic projects, by using 
a multi-criteria methodology with support of a tool, which led to the hiring of consultants to compose the team.  
The team decided that the review of the scope of the decision-making model should only include the 
implementation of improvements in the categorization and prioritization activities of IT Portfolio projects.   
We evaluated the company's strategic objectives for the domestic and foreign markets, to make a 
contribution to the quality of decision-making model. Our particular goal was to define the criteria for the 
prioritization of portfolio projects and the most appropriate balance of investments to be allocated.  
Given these categories, the next step would be to set prioritization criteria by category, with the 
configuration of the multi-criteria trees to be applied to a support tool, however, under a period of restriction, 
was only defined a tree for all classes as part of the sub-criteria: project's contribution to the results of the 
business and design complexity.   
For the Project Contribution criterion for Business Results, the sub-criteria were defined: Strategic 
alignment; Contribution to the increase of sales revenue; Contribution to cost reduction; Contribution to 
Security activities, Environment and Health; Contribution to the activities of social responsibility; Performance 
of Human Resources; Impact on customer satisfaction level; Achievement of targets in the implementation of 
new projects; Improvements in the quality of products and services [17]. 
For the Project Complexity criterion the following sub-criteria were defined: Technology maturity level; 
Availability of resources; Necessity to build interfaces between applications; Estimated effort; Change of 
management risk [17].  
After the configuration of the multi-criteria tree, meetings were held with representatives from each specific 
business area and the department of IT, to vote for the weights of the sub-criteria and criteria. 
x Phase 4 - Implementation of process improvements 
In 2009 the tool was configured with the criteria, sub-criteria and weights assigned during the weights 
allocation meetings. Based on prioritization, the PMO (Project Management Officer) found possible resource 
constraints to be submitted concerning the implementation schedule of projects prioritized by the IT Portfolio 
Management Committee. 
The proposed changes were implemented in early 2009. In this new configuration, greater emphasis was 
given to process issues: Integrated prioritization; Greater attention to planning solutions; Concept development 
projects categorization; Alignment and review criteria used in the decision model; Greater rigor in the selection 
activities; Preparation of standard models [17]. 
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4.2 Results obtained after the implementation of improvements 
Compared to the process model used until 2007 a significant improvement in the development of IT 
portfolio management activities of the department was found. As a result the model was recognized as a 
benchmark of good practice for other segments of the company. There was also a highlight for: Implementation 
of a more investigative action by the team; Stakeholder participation in all developed activities; Facilitation of 
the meetings through voting functionalities of the tool. It requires an accurate analysis of the projects and the 
need for more careful analysis of projects before they take priority. 
 
With the success of the adoption of AHP methodology in one of the subsidiary companies, the consulting 
firm that supported the initiative was appointed to assist in structuring the decision-making process, with strong 
sponsorship and monitoring of senior management of the department.   
 
There was a strong expectation for greater clarity as to degree of strategic importance to provide 
prioritization, combined with the increasing restriction of financial resources. In the analysis of the influence of 
AHP on several variables, we obtained a micro view of decision-making that came into effect in the department, 
as shown in Table 2 below [3]: 
 
Table 2. Main variables in decision-making 
 
Variables Identify the influence of AHP methods in each of 
the following items, such as low, high or neutral 
Effect of AHP Methodology 
  Low Neutral High 
 
     
 
Choose from 
alternatives (via 
consensus) 
Aid in the search for a solution through consensus   X 
 
Alternatives 
 
Increased the generation of creative and viable 
alternatives 
  X 
 
Framing Helped pinpoint the problem   X 
 
Speed Increased speed to get the solution  X  
 
Rationality Become the most rational decision-making process   X 
    
 
Involvement Contributed to the active participation of all 
members of the project 
  X 
   
 
Conflict Reduced potential conflicts of interest between 
areas (and team members) 
  X 
 
Policy Increased transparency of decision- making   X 
 
Link between 
process and 
implementation 
The AHP methodology contributed to the success 
of the solution deployment 
  X 
 
 
4 Conclusion 
 
In the long-term planning context, the study subject company tried to address the strategic directions that 
depend on information technology projects, with sound judgment and prioritization thereof.   
As a result of the unification of two departments, prioritization conflicts became more evident and the 
corporation began requiring urgent improvement in the prioritization of IT demands. Additionally requirements 
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related to financial issues were also being required concerning the reduction of financial risk for the company, 
with the improvement in the efficiency of utilization of financial resources.   
A review of the decision-making model was performed after diagnosis of maturity level for IT portfolio 
management. Given the challenge in the search process improvement and use of appropriate tool to correct the 
issues, the AHP was chosen to meet this demand, which proved to be a solution to the prioritization of IT 
investment opportunities, based on the contribution of each project to the achievement of long term goals. 
The construction of the new decision-making model, met particularly the criteria for the prioritization of 
portfolio projects, thus having a better balance of allocated investment. The company has established categories, 
prioritized the criteria and then configured the advanced trees for a better understanding of all those involved in 
the decisions.   
This work was highlighted, leading to consensus and ensuring that the choices of decision-making team 
were in line with corporate goals.   
It can be concluded that this initiative corresponded with the expectations of senior management concerning 
the achievement evaluation of management models, thus creating a transparent and quality decision-making.   
The relationship between all involved found support in the use of the tool, creating greater synergy between 
decision-makers, thus reducing potential conflicts of interest. There was a greater understanding not only of the 
evaluated alternatives, where the framing decision was vital for assistance in finding a solution through 
consensus, but also become the most rational decision-making.   
The top management support at all stages of the process, had instrumental role in the results obtained.   
As to the limits of the resulting tool methodology, the corporation considered its high complexity, 
generating the implementation of team training in methodology and process. This complexity is fully due to the 
difficulties of the scenario now faced, and without their effective implementation, it is believed that the results 
would not have been equally satisfactory. Although the interviews have been conducted with the full 
responsibility for the entire project life cycle, the absence of reports of other participants such as decision-
makers and members of multi-department team, who also acted in the structuring of data, can be characterized 
as one of the limitations of this study.   
It is understood that a quantitative approach would also bring greater allowance for evaluation of the case, 
which would require further studies. Thus, there is room for the addition of comparative data of similar cases in 
this work. 
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